Prediction of the Difficulties of Laparoscopic Cholecystectomy and the Possibility of Conversion to Open Cholecystectomy before Surgery using Ultrasonographic Criteria by Arrjun, S
  
 DISSERTATION ON 
 
PREDICTION OF THE DIFFICULTIES OF LAPAROSCOPIC 
CHOLECYSTECTOMY AND THE POSSIBILITY OF 
CONVERSION TO OPEN CHOLECYSTECTOMY BEFORE 
SURGERY USING ULTRASONOGRAPHIC CRITERIA 
                                               Submitted to 
TAMIL NADU Dr. M.G.R. MEDICAL UNIVERSITY, CHENNAI, 
                         With fulfilment of the regulations for the award of 
                                M.S. DEGREE GENERAL SURGERY 
                  BRANCH-I 
 
 
 
 
 
 
                   
                   GOVERNMENT KILPAUK MEDICAL COLLEGE, 
                                                     CHENNAI 
                                                     MAY 2019 
  
DECLARATION BY THE CANDIDATE 
 
I solemnly declare that the dissertation titled 
“PREDICTION OF  THE DIFFICULTIES OF  LAPAROSCOPIC  
CHOLECYSTECTOMY  AND THE POSSIBILITY  OF  CONVERSION 
TO OPEN CHOLECYSTECTOMY BEFORE SURGERY USING 
ULTRASONOGRAPHIC CRITERIA” was done by me at Kilpauk Medical 
College and Hospital, Chennai during the period from February 2018 to August 
2018, under the guidance and supervision of Prof. Dr. R.KANNAN, M.S., 
 
The dissertation is submitted to the Tamilnadu Dr. M.G.R. Medical 
University towards the partial fulfilment of the requirement for the award of 
M.S. DEGREE IN GENERAL SURGERY BRANCH-I. 
 
 
 
Place : 
 
 
Date : Dr. S.ARRJUN 
  
CERTIFICATE BY THE GUIDE 
 
This is to certify that this dissertation entitled “PREDICTION OF  THE 
DIFFICULTIES OF  LAPAROSCOPIC  CHOLECYSTECTOMY  AND 
THE POSSIBILITY  OF  CONVERSION TO OPEN 
CHOLECYSTECTOMY BEFORE SURGERY USING 
ULTRASONOGRAPHIC CRITERIA” 
is the bonafide original work of Dr.S.ARRJUN in partial fulfillment of the 
requirement for M.S. Branch-I (General Surgery) examination of the Tamilnadu 
Dr. M.G.R. Medical University to be held in May 2019. The period of study 
was from February 2018 to August 2018. 
 
Place: Chennai 
 
Date: 
 
 
 
Dr. R.KANNAN, M.S., 
Professor, 
Department of General Surgery, 
Kilpauk Medical College, 
Chennai – 600 010. 
 
  
                                       Kilpauk Medical College 
    Chennai – 600 01 
                                    
            BONAFIDE CERTIFICATE 
      Certified that this is the bonafide dissertation done by 
                                             Dr. S.ARRJUN 
                                                      and 
                 Submitted in partial fulfillment of the requirements for the 
                        Degree of M.S., General Surgery, Branch I of 
                 The Tamilnadu Dr. M.G.R. Medical University, Chennai 
 
 
Date                                                                     Unit Chief 
 
Date 
 
Professor and Head, 
Department of 
General Surgery 
 
 
Date 
 
 
Dean 
Kilpauk Medical College 
Kilpauk – 600 010. 
Introduction 
 
 
5 | P a g e  
 
ACKNOWLEDGEMENT 
 
I would like to thank Prof. Dr. VASANTHA MANI M.D, DGO, 
MNAMS, DCPSY, MBA., Dean, Kilpauk Medical College, for giving 
me permission to conduct the study in this Institution. 
 
  With respect and gratitude, I thank Prof. Dr. V. 
RAMALAKSHMI, M.S., Head of the Department, Surgery, Kilpauk 
Medical College, Chennai, and Prof.Dr.R.KANNAN, M.S., Unit Chief 
and my guide, for assigning this topic for study and guidance throughout 
my Post graduate course. 
 
I wish to express my sincere thanks for their valuable help, 
encouragement and guidance at various stages of the study. 
 
My Sincere Thanks to my assistants Dr.S.SAVITHA, M.S., and 
Dr. S.R. PADMANABHAN, M.S., for guiding and helping me in 
conducting this study. I also thank my colleagues for helping me in this 
study. 
 
Introduction 
 
 
6 | P a g e  
 
                               BONAFIDE CERTIFICATE 
This is to certify that Dr.S.ARRJUN is a bonafide student of Govt. 
Kilpauk Medical College and Hospital from May 2016, doing his 3
rd
 year 
M.S.General Surgery Postgraduate Course in Govt. Royapettah Hospital, 
Govt. Kilpauk Medical College and Hospital, Chennai-10 has ______ 
Attendance from May 2016 and is eligible to submit his dissertation in 
partial fulfilment for the award of M.S.General Surgery Degree. 
 
 
 
 
Date       Head of the Department 
                Dept. Of General Surgery 
        Govt. Kilpauk Medical College, 
            Chennai- 600010 
 
 
 
 
 
Introduction 
 
 
7 | P a g e  
 
  
 
                                     
 
 
 
Introduction 
 
 
8 | P a g e  
 
 
 
 
 
 
 
 
 
Introduction 
 
 
9 | P a g e  
 
                  CERTIFICATE 
This is to certify that this dissertation work titled “PREDICTION OF 
THE DIFFICULTIES OF LAPAROSCOPIC 
CHOLECYSTECTOMY AND THE POSSIBILITY OF 
CONVERSION TO OPEN CHOLECYSTECTOMY BEFORE 
SURGERY USING ULTRASONOGRAPHIC CRITERIA” 
of the candidate Dr.S.ARRJUN with registration number 221611152 is 
submitted in partial fulfilment for the award of M.S.General Surgery ( 
Branch-I) degree. I personally verified the urkund.com website for the 
purpose of plagiarism check. I found that the uploaded thesis file contains 
all pages from introduction to conclusion and the result shows 5% of 
plagiarism in the dissertation. 
 
 
 
 
Date    Guide and Supervisor Sign with Seal 
 
 
  
Introduction 
 
 
10 | P a g e  
 
CONTENTS 
    
S. No. TOPIC Page. No 
1 INTRODUCTION  11 
2 AIMS AND OBJECTIVES 14 
3 REVIEW OF LITERATURE 15 
4 MATERIALS AND METHODS 42 
5 RESULTS AND OBSERVATION 57 
6 DISCUSSION 94 
7 SUMMARY 100 
8 CONCLUSION AND RECOMMENDATION 105 
9 BIBLIOGRAPHY 107 
10 MASTER CHART 120 
11 PERFORMA 129 
12 
 
CONSENT FORM 
 
132 
 
  
                                     
 
 
 
Introduction 
 
 
11 | P a g e  
 
    INTRODUCTION 
 
Cholelithiasis, which is one of the most common digestive 
disorders encountered, was traditionally being dealt with by conventional 
or open cholecystectomy. With the introduction of laparoscopic 
cholecystectomy (LC), the surgical community witnessed a revolution in 
ideology and minimal access surgery gained tremendous popularity. 
In 1882, Karl Langenbuch performed the first open 
cholecystectomy for cholelithiasis.
1 
 
The gold standard operative procedure today for dealing with 
cholelithiasis has become LC.
2-4 
Upwards of 80% of cholecystectomies 
are carried out laparoscopically nowadays. Earlier return of bowel 
function, less postoperative pain, improved cosmesis, shorter length of 
hospital stay, earlier return to full activity and decreased overall cost are 
known advantages of laparoscopic cholecystectomy.
5-9
  Patients with 
bleeding diathesis and carcinoma gallbladder are the only major 
contraindications of treating gall stone disease with laparoscopic 
procedure. 
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In 1987, 105 years later, the first LC was performed by Philipe 
Mouret in Lyon, France
10
. In 1990, 10% of cholecystectomies were 
performed laparoscopically in the U.S and by 1992, this percentage had 
risen to 90%. Never before had a surgical revolution occurred so 
quickly
10
. 
According to recent studies, laparoscopic removal of gall bladder 
may be completed with morbidity and mortality comparable to or less 
than that of traditional open cholecystectomy when performed by an 
experienced laparoscopic surgeon
11
. 
Complications of LC are injuries to the (CBD) common bile duct, 
injury to bowel, bladder, aorta, iliac vessels and vena cava. These 
complications are more prone to happen if initial trocar is inserted blindly 
into the peritoneum
12, 13
. Limitations of laparoscopy are costly equipment 
and unavailability of such equipment.  
Ultrasonography remains the common screening test for 
cholecystitis and cholelithiasis because of the relative ease with which it 
can be performed, lack of ionizing radiation and ability to image the 
entire upper abdomen at the time of examination. Ultrasonography has 
been shown to have an accuracy of 96% in the diagnosis of gall bladder 
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calculi.
14
 The sensitivity with which ultrasonography can detect CBD 
calculi varies from 50% to 75%.
15 
Thus, a few preoperative ultrasonographic factors may help in the 
prediction of difficulties during LC. Appropriate planning to avoid 
complications and difficulties intra operatively for the benefit of patient 
and surgeon may be accomplished by a proper appreciation of these 
variables. Improved patient counseling, safety and post operative 
expectations are also obvious benefits of this. 
The aim of this study is to predict the difficulties of LC and the 
possibility of conversion to OC before surgery using ultrasonographic 
criteria in our hospital. 
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                                     AIMS AND OBJECTIVES 
 
1. To optimize the duration of surgery and provide better patient 
counseling on the basis of prior ultrasound findings.  
2. To predict intra-operative difficulties during laparoscopic 
cholecystectomy.  
3. To correlate pre operative ultrasound evaluation of the gall bladder 
with intra operative complications. 
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REVIEW OF LITERATURE 
 
Over the last century has been when most of the progress in the 
diagnosis and treatment of biliary tract disease been made, but gall stones 
and their sequelae which cause most of the maladies date back to 1085-
945 BC having been discovered in the mummy of Priestess of Amen
16
. 
 “De Medical Historic Mirabilis” by Marcellus Donatus in 1596 
published the ﬁrst systematic data about the disease.16  
The first planned cholecystectomy was performed on July 15, 
1882, by Karl Langenbuch of Berlin using the aseptic technique of Joseph 
Lister.
1 
In 1929, instruments were designed for this purpose by Kalk.  Dual 
trocar technique was advocated by him for the first time which paved 
open the way for diagnostic and therapeutic laparoscopy.
18 
The first LC was performed by Prof.Dr.Erich Muhe of Germany. 
19  
Simultaneously, in Lyon, France, LC was also performed by Philipe 
Mouret. Dubois performed it in Paris in 1988. 
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In 1991, the first laparoscopic cholecystectomy was performed in 
India by Dr. Tehemton Udwadia.
21
  
Size of common bile duct is one of the most predictors of technical 
difficulty associated with laparoscopic cholecystectomy.  A common bile 
duct wider than 6mm was found to be significant risk for conversion
24`
. 
Various other pre-operative ultrasonographic parameters have been 
studied for predicting a difficult laparoscopic cholecystectomy. One of 
the most extensively studied parameters is gallbladder wall thickness.  
The various gallbladder wall thicknesses associated with difficult or 
failed laparoscopic cholecystectomies in various studies were more than 
3mm, more than 4mm and more than 6mm
25
.
 
 As per Pouvourville et al,
26
 the actual cost of surgery is increased 
in laparoscopic cholecystectomy, but the total cost including productivity 
loss, hospital stay and post-operative analgesics was higher in open 
cholecystectomy. 
 
A greater incidence of conversion to open cholecystectomy was 
seen in men rather than women. Why this happens is unclear. The most 
frequently cited reasons for conversion in men are inflammation due to 
recurrent attacks of acute cholelithiasis and dense adhesions.
27 
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Schrenk P et al,
28
 performed a study on 1,300 patients undergoing 
LC. Conversion to OC was required in 56 patients (4.3%). The cause of 
the 56 conversions were described and analyzed. After performing 
logistic regression of various parameters, the following data were 
identified as being associated with a higher risk of conversion: pain and 
rigidity in the right upper abdomen (p<0.001), increased gallbladder wall 
thickness on preoperative ultrasound (p<0.005),a frozen Calot’s triangle 
(p<0.001), and acute inflammation of gall bladder (p< 0.001). 
Santambrogio et al,
 30
 
 
performed a study to evaluate pre operative 
ultrasonographic finding as predictors of potential difficulties and 
complications during LC. From October 1993 to June 1995 a total of 143 
patients with symptomatic cholelithiasis were evaluated by 
ultrasonography, the day before LC. The ultrasonographic parameters 
evaluated were number of gall bladder stones, gall bladder wall thickness, 
if the stone was present at the neck of the gall bladder, gall bladder stone 
mobility and maximum size of the stone. On the basis of these 
ultrasonographic findings a predictive judgment of technical difficulties 
experienced intra operatively was expressed by: easy, difficult and very 
difficult. The operation was predicted to be easy in 38% of cases, difficult 
in 49%, and very difficult in 13% of cases. A significant association was 
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found between stone mobility, presence of adhesions, and the difficulty of 
procedure. The ultrasonographic evaluation was significantly correlated 
with certain intra-operative technical steps such as Calot’s triangle 
dissection(r-0.41), dissection of gall bladder bed (r-0.41), and intra 
operative bleeding (r-0.27).  
 Jaskiran, S. Randhawa et al,
 33
 realised that conversion rate in LC 
is still 1.8 to 19%. Significant independent predictive factors for 
conversion of laparoscopic cholecystectomy to open cholecystectomy are 
male gender, previous abdominal surgeries, acute cholecystitis, thickened 
gallbladder wall on preoperative ultrasonography of abdomen and 
suspicion of common bile duct stones. 
Kama NA et al,
35
 developed a risk score for prediction of 
conversion from LC to OC. Preoperative clinical, laboratory, and 
radiological parameters of 1000 patients who underwent LC were 
analyzed for their effect on conversion rates. Six parameters (male sex, 
abdominal tenderness, previous upper abdominal operation, 
sonographically thickened gall bladder wall, age over 60 yrs, preoperative 
diagnosis of acute cholecystitis) were found to have significant effect in 
multivariate analysis. 
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Rosen M et al,
36
 studied to identify risk factors that may predict 
conversion from LC to OC. From Jan 1996 to Jan 2000 a total of 1347 
LC were performed. A retrospective analysis of 34 parameters including 
patient demographics, clinical history, laboratory data, ultrasound results, 
and intra-operative details was performed. 5.3% required conversion. 
Obese patients with acute cholecystitis had increased chances of 
conversion. Finally in an elective LC, patients more likely to require 
conversion were the morbidly obese with chronic cholecystitis and 
thickened gallbladder wall. 
Regoly-Merei J.et al, 
39 
studied 419 cases between January 1991 
and December 1993. The authors compared preoperative sonography with 
intra-operative findings. If the stone was impacted in the cystic duct 
region and if the gall bladder was enlarged especially with increased wall-
thickness and signs of acute inflammation, then the risk of intra- and 
postoperative complications were significantly higher. Fibrosis and 
scarring of gall bladder represented an increased risk as well, according to 
them.
 
Gai H et al, 
40
 performed LC on 340 patients during November 9, 
1990, to November 8, 1991. Preoperative sonographic selection was used. 
Only in 3 cases, it was necessary to convert to OC. 80% of the patients 
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admitted to the hospital with symptomatic gallstones could be treated by 
laparoscopic technique. There was no injury to the bile duct. Most 
relevant criteria for sonographic selection were the following: thickening 
of the wall of the gallbladder, diameter and number of the gallstones, 
position of the fundus of the gallbladder in relation to the caudal margin 
of the liver, diameter of the common bile duct and exclusion of intra 
abdominal adhesions by using a high-frequency ultrasound transducer. 
Sonographic criteria for exclusion were a completely stone-filled 
gallbladder, a scleroatrophic gallbladder, acute cholecystitis with wall-
thickening without oedema and extensive intra abdominal adhesions in 
the right upper quadrant. Sensitivity of sonographic selection was 98.5%, 
specificity 97.6%. 
Forecast of a difficult operation can help the surgeon as well as the 
patient to prepare better for any intra-operative risk and its effective 
management. This was a prospective study conducted by Syed Amjad et 
al from June 2008 to July 2011 that included 298 patients undergoing 
elective laparoscopic cholecystectomy for uncomplicated gallstone 
disease. Their entire series consisted of 298 patients, in whom 270 
patients were operated laparoscopically, with 28 patients converted to 
open cholecystectomy In the univariate analysis, contracted gallbladder 
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(< 5cm; Odds Ratio [OR] 0.76 95% confidence intervals [CI] 0.25 – 
2.44), stone impaction (OR 2.6:95% CI 1.12 – 5.1), thickened gall 
bladder wall (OR 3.81: 95% CI 1.11 – 13.11), were able to predict pre-
operatively the need for conversion.
42 
Gabriel R et al,
43
 (2009) attempted laparoscopic cholecystectomy 
in 234 patients during the time period of January 2003 to July 2005 (two 
and half years), at Kasturba Medical College Hospital, Manipal. The 
highest percentage of conversion (28%) was seen in overweight group of 
patients. A higher rate of conversion (34%) was seen in patients with 
multiple calculi. Sixty patients had gall bladder wall thickness of > 3mm, 
of which 60% (n=41) had conversion. Evaluation of factors that predict 
the conversion in laparoscopic cholecystectomy showed that conversion 
is more common if factors listed here were present. Such factors included 
male sex, age group of 31-40 years, obese patients, biliary colic over the 
past two to four months, multiple gall bladder calculi and gall bladder 
wall thickness of > 3mm. Intra-operative factors included gall bladder 
perforation with spillage of its content, dense adhesions, difficult 
anatomy and cystic artery bleeding. 
U Jethwani et al,
44
 performed laparoscopic cholecystectomy on 
200 patients with symptomatic Cholelithiasis in between January 2011 
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and June 2012 in a surgical unit of VMMC and Safdarjung Hospital in 
New Delhi. All patients underwent clinical and radiological evaluation 
preoperatively. Patient’s characteristics which were taken into 
consideration were gender, age, BMI (kg/m
2
). Abdominal 
ultrasonographic parameters considered were: shape of gallbladder, 
contracted or distended, gallbladder wall thickness (>3 mm vs. <3mm), 
the calculus size (<1cm vs. >1cm), the number of calculi, and size of 
common bile duct (<8mm vs.>8mm). 
All cases underwent laparoscopic cholecystectomy with 
assessment of the difficulties encountered intra-operatively in terms of: 
duration of surgery (in minutes), bleeding during surgery, gallbladder bed 
dissection, difficult extraction, conversion to OC. Male gender, single 
large stone (p<0.05), thick walled gallbladder (p<0.05), previous 
abdominal surgery and contracted gall bladder were the factors that 
proved to be significant in this study. 
O.Kaya et al,
45
 found significant correlations between the technical 
challenges encountered during the operations and preoperative 
ultrasonographic measurements: the mean of gallbladder wall thickness, 
increasing power Doppler signal of the gallbladder wall, stone size and 
the gallbladder’s stone loading pattern. The study involved 50 
Review of Literature 
 
 
23 | P a g e  
 
consecutive patients diagnosed with presence of gallstones, who were 
scheduled for elective laparoscopic cholecystectomy. The study was 
performed in a tertiary referral hospital over six months. B-mod grey 
scale, colour, and power doppler ultrasonography were obtained for fifty 
consecutive patients for whom elective LC were planned. The technical 
difficulties were noted by a single surgeon. 
This study was carried out over a period of 12 months from March 
2011 to February 2012, at Himalayan Institute of Medical Sciences, 
HIHT University, Dehradun, Uttarakhand, India on 200 patients by Sahu 
S. K.  The aim of the study was to study the intraoperative difficulties in 
LC.  They concluded that previous abdominal surgery, intrahepatic 
gallbladder, multiple large calculi, very thick walled gallbladder, acute 
cholecystitis and abnormal Calot’s anatomy are the difficult factors to 
operate upon and increases the operating time 
46. 
Kumar et al,
47
 conducted a study on 146 patients undergoing 
laparoscopic cholecystectomy in Department of General and 
Laparoscopic Surgery at Dr.S.N.Medical College Jodhpur, India. In this 
study they had included 146 patients of all age groups and both sexes. 
Four ultrasonic parameters for predicting difficult laparoscopic 
cholecystectomy were analyzed. The study shows that preoperative 
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ultrasound can predict operative difficulty for laparoscopic 
cholecystectomy to a good extent. The impaction of stone at the neck of 
gallbladder followed by the gallbladder wall thickness and contracted 
gallbladder were the most accurate predictors of the potential operative 
difficulty and conversion to open. 
 
INDICATIONS OF LC
49 
1) Symptomatic cholelithiasis 
2) Choledocholithiasis 
3) Gall stone pancreatitis 
4) Cholangitis/ obstructive jaundice 
5) Asymptomatic cholelithiasis  
6) Acalculous cholecystitis 
7) Gall bladder dyskinesia 
8) Gall bladder polyp >10mm in diameter 
9) Porcelain gall bladder 
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CONTRAINDICATIONS TO LAPAROSCOPIC 
CHOLECYSTECTOMY
49 
Absolute 
1) Unable to tolerate general anaesthesia 
2) Refractory coagulopathy 
3) Suspicion of gall bladder carcinoma 
Relative 
1) Previous upper abdominal surgery 
2) Cholangitis 
3) Diffuse peritonitis 
4) Cirrhosis and/ or portal hypertension 
5) Chronic obstructive pulmonary disease (COPD) 
6) Cholecystoenteric fistula 
7) Morbid obesity 
8) Pregnancy 
 
 COMPLICATIONS OF LC 
 Biliary injuries – Of all the potential complications, biliary 
injuries are the most important because of the significant morbidity 
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which they cause. Most series quote major bile duct injury rates of 
0.30% or less during open cholecystectomy, whereas the incidence 
of bile duct injuries during laparoscopic cholecystectomy is 0.40% 
or higher.
50,51 
These injuries can cause major morbidity, prolonged 
hospitalization,
50,52 
high cost, and litigations.
50
 
 Intraoperative Bleeding:  
Bleeding from major vessels-Although most of the bleeding 
vessels can be controlled laparoscopically, decision should be made 
to convert to open procedure and not prolong bleeding at an early 
stage whenever control of bleeding is not achieved promptly.
53 
Bleeding from gall bladder bed-It can be prevented by performing 
the dissection in the correct plane. Direct usage of electrocautery 
usually controls the bleeding.
53 
Bleeding from trocar site-It can be controlled by the application of 
upward and lateral pressure with the trocar itself.
53
 
Trocar related injuries: 
 1.  Abdominal wall bleeding. 
 2. Hematoma. 
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 3. Visceral injury. 
 4. Vascular injury. 
 Intra operative gall bladder perforation- Bile leak and retained 
stones: 
Secondary to traction applied by the grasping forceps or diathermy 
injury during removal of gall bladder from its bed, perforation may 
occur. Almost one third of patients have had intra operative spillage 
of bile or stones
(51,54).
Patients with bile leak had no increase in the 
incidence of infections or adverse long term complications. 
Pigment stones frequently harbour viable bacteria and may 
potentially lead to subsequent infections if they are not removed 
subsequent to spillage inside the peritoneal cavity.
50 
It could be 
prevented by usage of a plastic retrieval bag for large and friable 
gall bladders as recommended. 
 Pneumoperitoneum related complications (55-58) 
  1.  Carbon dioxide embolism. 
 2.  Vasovagal reflex. 
 3.  Cardiac arrhythmia. 
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 4.  Hypercarbic acidosis. 
 Post-operative Complications 
      1.  Nausea. 
  2.  Shoulder tip pain. 
  3. Abdominal pain.  
  4.  Deep vein thrombosis. 
 5. Bile duct leakage. 
  6. Incisional port site hernias(High incidence of incarcerated 
and  Richter herniae)
59
  
 Wound infection 
 
TECHNICAL LIMITATIONS 
Laparoscopic cholecystectomy has a proven safety and efficacy record 
but there still remain inherent technical limitations to laparoscopic 
surgery: 
1. The view of the operative field is two- dimensional because the 
laparoscopic image is coupled with video technology,  
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2. Instead of the surgeon, an assistant guides the image. 
3. In the majority of cases the laparoscopic view is relatively fixed, 
owing to the site of insertion of scope in the umbilical region. 
Thereby the operative field is viewed from the inferior aspect. 
4. Tissues are manipulated by the surgeon using relatively long 
mechanical instruments of more than 30cm in size which ends up 
limiting the tactile feedback. 
Cost effectiveness of laparoscopic cholecystectomy 
Based on estimates of relevant probabilities, utilities and costs analysis by 
Bass et al,
60
 showed that laparoscopic cholecystectomy is more cost 
effective and less costly than open cholecystectomy in people of all age 
groups belonging to both sexes.
 
However the differences between the two 
in projected total costs to the payer are relatively small for patients less 
than 60 years of age.  From the point of view of the payer, this analysis 
favours laparoscopic cholecystectomy over open cholecystectomy for 
most of the patients.  In another study conducted by de Pouvourville et 
al,
26
 the actual cost of surgery ends up being more in laparoscopic 
cholecystectomy but the total cost including the hospital stay, post- 
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operative analgesics, loss of productivity was higher in open 
cholecystectomy. 
 
 
PATHOGENESIS OF GALL STONES 
In the United States and Europe, 80 per cent are pigment and cholesterol 
or mixed stones, whereas in Asia, 80 per cent are pigment stones.  
 
Gall Stones 
 
 
 
 
 
Cholesterol 
Pigment
6 
 
Mixed Stones 
Brown 
 
Black 
 
- 51-99 per cent pure      
cholesterol 
- calcium salts 
- bile acids 
- bile pigments 
- phospholipids 
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         Figure 1: Gallbladder with multiple calculi 
Stasis is essential for gall bladder as well as ductal stones formation. 
Motility disorder is the most important reason for stasis.   
HISTORY OF GALL BLADDER IMAGING 
The plain film era, 1895-1924, was characterized by techniques 
that improved soft-tissue detail, allowing better detection of radiopaque 
stones. The contrast media era, 1924-1940, was initiated by the invention 
of IV cholecystography. In 1960-1979, percutaneous transhepatic 
cholangiography, scintigraphy, and sonography came into vogue.
70
 
Oral cholecystography can be dated back to Graham and Cole 
(1924), who used IV tetra- bromophenolphthalein to produce a shadow of 
the gall bladder. Oral cholecystography was previously used to access 
gall bladder pathology, the technique of which was to give biliary 
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iodinated compound one night before the investigation without any 
laxatives.  Radiographs were then taken in the fasting state the next 
morning, which usually showed an opacified gallbladder, barring few 
circumstances such as non-intake of biliary contrast media, diarrhoea, 
poor hepatic function, blockage of cystic duct, acute cholecystitis and 
contracted gallbladder. 
The role of oral cholecystography was to not only visualise the 
non-opaque gallbladder but also to estimate the gallbladder function, 
which could be assessed by giving a fatty meal after initial filming if the 
film was taken 20 minutes to half an hour after the fatty meal.  The 
common bile duct could also be visualized, normally by the flow of 
telepaque (iopanoic acid), bilopaque (sodium tyroponate), which are oral 
agents, and biligraphin, which is used for intravenous cholangiography. 
The ultrasonography can also detect functional status of 
gallbladder by volume assessment before and after fatty meal after 
overnight fasting.  This is useful to know if the gallbladder is really 
contracted with thickened wall or has any adhesions to surroundings liver 
or omentum. 
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In modern practice the injection of cholecystokinin has been used 
to detect the ultrasonic contraction of gallbladder to access its functional 
status. 
Other technique used for imaging of gallbladder and its functional 
status is cholescintigraphy. The compounds used are, 
99m
Tc-HIDA (2,6 
dimethylphenyl carbamolyethyl iminoacetic acid),  
99m4  
DISIDA scan 
(with an isopropyl chain at the 2 and 6 positions and brominutese at the 3 
position). 
 
ULTRASONOGRAPHY 
Ultrasound B mode Scanning 
Real time ultrasound is done by sweeping an ultrasound beam over the 
volume of interest and displaying echo signals using the B mode 
(brightness mode or B mode) display, the echo signals are electronically 
converted to intensity modulated dots on the screen.  The distance 
between the dot and the start of the trace shows the distance from the 
transducer to the reflector. 
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ANATOMY OF EXTRA HEPATIC BILIARY SYSTEM 
The right and left hepatic ducts emerge from the liver in the porta 
hepatis and unite to form the common hepatic duct.  The hepatic duct 
runs parallel to hepatic vein.  The common hepatic duct is approximately 
4mm in diameter and descends in the lesser omentum.  It is joined by 
cystic duct to form common bile duct (CBD). 
The normal common bile duct has a mean diameter of 3.6 mm on 
CT scan (range 3.5 mm to 10.9mm).
71
  The common bile duct varies in 
length from 5 to 15 cm.  the common bile duct can be subdivided into 
four parts: supraduodenal, retro duodenal, infraduodenal or 
intrapancreatic and intradoudenal. 
The cystic duct is about 4cm long with a range of 0.4 to 6.5cm
72
.  
The beginning of cystic duct is tortuous and forms a cranially directed 
loop. It contains spirally situated mucosal folds called the valve of heister, 
these folds can obstruct the passage of a stone.  The terminal portion of 
cystic duct is smooth walled and connects the neck of gallbladder to right 
side of common hepatic duct at an acute angle to form the common bile 
duct. 
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The gallbladder is a pear shaped sac in the anterior aspect of the 
right upper quadrant closely related to the right upper quadrant of liver.  It 
is divided into the fundus, body and neck.  The rounded fundus usually 
projects below the inferior margin of liver, where it comes into contact  
 
Figure 2: Gallbladder and biliary tract anatomy 
with the anterior abdominal wall at the level of 9
th
 right costal cartilage.  
The body generally lies in contact with the visceral surface of the liver.  
The size and shape of the gallbladder are variable.  Generally the normal 
gallbladder measures about 3cm in diameter and 7 to 10 cm long. The 
walls are less than 2 mm thick.  The gallbladder neck is the narrowed 
postero superior part of the gallbladder to become continuous with the 
cystic duct.  At the junction of the neck and body there may be an 
evagination of the gallbladder wall directed toward the cystic duct.  This 
Review of Literature 
 
 
36 | P a g e  
 
is called the infundibulum or Hartmann’s pouch.  Anomalies include 
partial septation, complete septation (double gallbladder) and folding of 
the fundus (phrygian cap).  The capacity of gallbladder is 30 to 50ml. 
 
SONOGRAPHY OF NORMAL GALLBLADDER AND THE 
BILLIARY SYSTEM  
Scanning is performed after a 6-hour fast that distends gall bladder and 
makes it easier to examine. Distended gall bladder wall is 2-3 mm thick. 
The most striking finding in the well distended gall bladder is the 
appearance of wall, which change from a single to double concentric 
structure ( reflecting outer and inner contours and a sonolucent area in 
between).
73   
 
                       Figure 3: Sonographic image of normal gallbladder 
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PATHOLOGIC PATTERNS OF CHOLELITHIASIS WITH 
CHOLECYSTITIS ON ULTRASONOGRAPHY
14
 
Sonographic signs of acute cholecystitis include the presence of 
gall stone (possibly impacted at the neck or cystic duct), a thickened gall 
bladder wall, intraluminal sludge and the presence of pericholecystic 
fluid. Acute cholecystitis usually demonstrates a positive sonographic 
Murphy sign. Acute inflammation of the gall bladder is not seen on 
ultrasonography in more than half of the patients with clinical features 
suggestive of acute cholecystitis. 
The gall bladder wall in the fasting patient usually measures less 
than 3mm thick but may appear thicker when contracted. Irregular outline 
of a thickened wall is characteristically seen on ultrasonography in acute 
cholecystitis is identified as an irregular outline of a thickened wall. 
Thickened gall bladder wall is also found in normal contracted gall 
bladder, gall bladder tumour, hepatitis (peri-portal inflammation), 
gangrenous cholecystitis, hypo-proteinemia and chronic cholecystitis. 
Review of Literature 
 
 
38 | P a g e  
 
The findings that indicate choleltihiasis when associated with non-
visualization of gall bladder is called the double shadow sign or the 
(WES triad: Gall bladder wall, the Echo of stone and acoustic shadow).
14 
PRE-OPERATIVE ULTRASONOGRAPHIC PARAMETERS 
STUDIED FOR PREDICTING A DIFFICULT LAPAROSCOPIC 
CHOLECYSTECTOMY 
Chances of conversion can be estimated if the surgeon has the 
benefit of reliable pre-operative predictive factors. The patient can then 
be informed of this possibility and can afford to be mentally prepared
31
. 
Operative difficulties can be well predicted by ultrasonography in 
more than 50% cases, quite apart from the usual diagnostic factors.
30
 
Various pre-operative ultrasonographic parameters have been 
studied for predicting the difficult laparoscopic and open 
cholecystectomy. 
Gall bladder wall thickness: It is one of the most extensively studied 
parameters. The gall bladder wall thickness is easily studied on 
ultrasonography and is one of the factors which corresponds best with 
difficulty in laparoscopic cholecystectomy. The various gall bladder wall 
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thicknesses associated with difficult or failed LC in various studies are 
more than 3 mm
32
, more than 4 mm
31,24
, and more than 6 mm
25
.  
Gall bladder size: A moderately distended gall bladder is easier to 
dissect out from its bed as compared to a contracted gall bladder
30
, which 
ends up being a significant predictor of conversion to open procedure
24,29
. 
Mobility of stones: The location and mobility of stones is important 
because it ultimately reflects on where the gall bladder neck can be held 
and dissected.  Stone impaction at the neck of gall bladder makes it 
difficult to dissect
30
. 
Size of common bile duct: The size of common bile duct (CBD) shows a 
very high degree of correlation with operating difficulty associated during 
LC
24
. A common bile duct wider than 6 mm was found to increase 
significantly the risk of conversion of LC to OC
24
. 
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Figure 4: Gall Bladder showing solitary calculi 
It is not always possible to identify technically difficult cases from the 
clinical history. The role of pre-operative ultrasonography in predicting 
potential intra-operative difficulties and complications has yet to be 
established. Gall bladder wall thickness followed by CBD diameter are 
the most accurate predictors of potential operative difficulty
32
. 
The conversion rate remained high (29%) in the presence of acute 
cholecystitis despite the increased experience, whereas conversion was 
required in only 3.4 % of the patients with friable gall bladder which was 
the main cause of the high conversion in patients with non acute 
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symptoms.  Dense adhesions and oedematous gall bladder rated high in 
such patients. Exposure of Calot’s triangle was made poor due to the 
difficulty in grasping an inflamed gall bladder. Another problem 
interfering with good exposure is dense, highly vascular adhesion in this 
area and manipulation here often causes bleeding, so visualization may be 
further hampered. It should be kept in mind that most CBD injuries 
occurred in such scenarios where visualisation was inadequate.
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                           MATERIALS AND METHODS 
TOOLS AND TECHNIQUES 
Site of study 
Study was conducted at Royapettah General Hospital , Chennai,                                                                                                                                                                                                        
a major 712 bedded multi- speciality tertiary care hospital. 
Type and Duration of Study 
Study was a prospective analysis of symptomatic gall bladder stone and 
prediction of ultrasonographic finding and its correlations with intra 
operative findings. The total duration of study was around 7 months from 
01
ST
 FEBRUARY 2018 to 31
ST
 AUGUST 2018. 
Sample size and study population 
Assessment and Correlation of Technical Difficulties and 
Conversion to Open Procedure during Laparoscopic Cholecystectomy by 
Preoperative Ultrasonography was studied by Dr Parveen Garg. 
The study observed that the sensitivity and specificity of 
ultrasonography for predicting difficulties in surgery was 70.83% and 
91.84% respectively and sensitivity of ultrasound to predict the 
conversion to open procedure was 76.47%, specificity was 85.71%. The 
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total number of laparoscopic cholecystectomies attempted was 146 out of 
which 48(32.9%) were difficult on surgery. Out of total 146 cases 
34(23.3%) cases were converted to open procedure. Taking these values 
as reference, the minimum required sample size with desired precision of 
17.5% and 5% level of significance is 97patients. 
 
Formula used is:- 
 
Where: 
           a- True Positive  
b- False Positive 
c- False Negative 
d- True Negative 
where Z is value of Z at two sided alpha error of 5% and is the desired 
precision. 
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TERMS 
 TP- True Positive 
 FN- False Negative 
 S- Sensitivity 
 Z- Confidence interval of normal distribution value i.e., for 95%, 
z=1.96 
 P- Prevalence of disease in the test population 
 
METHODOLOGY 
All patients have been evaluated pre-operatively by ultrasound of 
abdomen. The pre operative criteria which were taken into consideration 
are given below. 
These criteria were then matched against certain intra operative criteria 
which are also given below. Each pre operative criteria was compared 
against an intra operative criteria and individual p values were calculated 
for each of them. 
All patients are subjected to Laparoscopic cholecystectomy after routine 
investigations and informed consent. Patients were also informed about 
the possibility of conversion to open cholecystectomy. 
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The pre operative criteria ultrasonographic criteria which were taken into 
consideration were: 
SL. 
NO 
CRITERIA SUB-CRITERIA 
1 Gall Bladder size Normal 
Distended 
Contracted 
 
2 Number of stone Single  
Multiple 
3 Size of stone Large(>1cm) 
Small (<1cm) 
4 Pericholecystic fluid Present 
Absent 
5 Aberrant Anatomy(double 
gall bladder, intrahepatic gall  
bladder) 
Presence 
Absence 
 
6 Gas in gall bladder wall 
 
Presence 
Absence 
7 Mobility of liver Mobile 
Materials and Methods 
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Immobile 
8 CBD size >8mm 
<8mm 
9 GB wall thickness <4mm 
>4mm 
10 Stone impaction at the neck 
of GB 
Yes 
No 
 
Intra operative criteria which were taken into consideration were: 
SL. NO CRITERIA SUB CRITERIA 
1 Total duration of surgery 
from the insertion of Veress 
needle to the extraction of 
gall bladder 
>120 mins 
 
< 120 mins 
2 Total time taken to dissect the 
Calot’s Triangle 
>20 mins 
<20 mins 
3 Total time taken to dissect the 
gall bladder from the gall 
>20 mins 
< 20mins 
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bladder bed 
4 Tear of gall bladder & 
spillage of bile and stone 
Present 
Absent 
5 Bleeding Mild 
Moderate(requiring 
fluid replacement 
in excess of usual) 
Severe(requiring 
transfusion of 
blood or blood 
products) 
6 Extraction of gall bladder Easy 
Difficult (If   
extraction of gall 
bladder  requires  
extraction of port 
or decompression 
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of gall bladder) 
7 
Conversion to Open 
cholecystectomy 
 
 
 
At the end of the surgery, the surgeon was asked to rate the difficulty of 
the surgery as Easy or Difficult. 
 
INCLUSION CRITERIA 
All Patients of symptomatic gall stone disease reporting to Royapettah 
General Hospital, Chennai. 
 
EXCLUSION CRITERIA 
1)  Wt >90 kg. 
 2)  H/O >3 previous abdominal surgery. 
 3)  CBD dilated >10mm. 
 4)  CBD stone. 
 5)  Previous CBD exploration. 
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   6)  Pancreatitis 
   7) Denial of Consent 
   8) Jaundice/ deranged LFT.  
 
Equipments 
1. Light source 
2. Insufflator      
3. Camera processing unit 
4. Veress needle 
5. Cable to connect laparoscope with light source 
6. Cord to connect laparoscopic instruments to the electrosurgical unit 
7. Trocar cannulae 
8. Laparoscopic instruments 
- Atraumatic graspers 
- Locking toothed jawed graspers 
- Needle holders 
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- Dissectors – curved, straight, right angle 
- Scissors 
- L-hook and spatula 
- Clip applicator 
 
 
Figure 5:  Laparoscopic hand instruments 
 
9.  Energy source 
             -Diathermy unit (Monopolar / Bipolar) 
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10 .Conventional instruments to close the rectus sheath & skin. 
 
PREOPERATIVE ASSESMENT      
 A detailed clinical history with special reference to duration of 
pain, it’s periodicity, aggravating and relieving factors, and time since last 
attack has to be taken. The information is recorded in the Performa. A 
detailed physical examination has to be done and recorded in the 
performa. 
Investigations 
1. CBC 
2. Blood sugar (R) 
3. Serum creatinine, Blood urea nitrogen 
4. Liver function test 
5. Serum amylase, serum lipase 
6. HIV, HBsAg, HCV 
7. ECG 
8. X-Ray chest (PA view) 
9. X-Ray Abdomen Erect 
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Pre- operative ultrasound Sonographic examination 
Sonographic examinations were performed by a single consultant 
radiologist. 
All patients were examined in a fasting state with a 3.5 MHz  
 
Figure 6: Ultrasonography machine( MEDISON-SONOACE X8)                                                                                                                                     
scanner according to  standardized protocol.  
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Technique of laparoscopic cholecystectomy 
This surgery is done under general anaesthesia with controlled ventilation 
and monitoring of end tidal carbon dioxide and pulse oximetry. 
Patient is placed in supine position with 15
0 
head tilt and right up 
position. Catheterization is done. 
Pneumoperitoneum is created and ports are inserted as shown in figure. 
 
Figure 7:  Port site placement for laparoscopic cholecystectomy 
Gall bladder adhesions are separated. 
Dissection and skeletonisation cystic duct and artery is done  
The gall bladder is dissected off the liver bed and is removed. 
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 Haemostasis is ensured and the ports are closed after removing cannulae. 
The sheath is closed in 10 mm ports and then stitches applied. Sterile 
dressing is done.  
 
    Figure 8: Operation Theater setup  
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  Figure 9:  Calot's triangle dissection ( laparoscopic view) 
 
 
Figure 10: Clipping of cystic duct (laparoscopic view) 
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Figure 11: Extraction of gall bladder( laparoscopic view)  
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                                 RESULTS AND OBSERVATIONS 
                        
Table 1: Distribution of age interval in study population 
 
             Figure 12:  Distribution of age interval in study population 
Age Interval N % 
20 – 29 11 11.22% 
30 – 39 17 17.35% 
40 – 49 21 21.43% 
50 – 59 24 24.49% 
60 – 69 16 16.33% 
70 – 80 9 9.18% 
TOTAL 98 100% 
Mean 49.08 
± SD 14.67 
Results and Observations 
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        Table 2: Gender distribution of study population  
 
Figure 13:  Gender distribution of study population 
 
 
 
 
 
 
 
Gender N % 
Male 18 18.37% 
Female 80 81.63% 
TOTAL 98 100% 
Results and Observations 
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Table 3: Intra-operative bleeding distribution in the study population 
 
 
 Figure 14: Intra-operative bleeding distribution in the study population 
 
 
 
Intra-operative bleeding n % 
Mild 94 95.92% 
Moderate 4 4.08% 
Severe 0 0.00% 
TOTAL 98 100% 
Results and Observations 
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Table 4: Distribution of duration of surgery (in minutes) in study 
population 
 
 
 
Figure 15:  Distribution of duration of surgery (in minutes) in study 
population 
 
 
79.59
20.41
Duration of Surgery(in mins)
<120 mins
>120 mins
Duration of surgery (in minutes) n % 
< 120 78 79.59% 
> 120 20 20.41% 
TOTAL 98 100% 
Results and Observations 
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Table 5: Distribution of time to dissect gall bladder bed (in minutes) in the 
study population 
 
 
Figure 16: Distribution of time to dissect gall bladder bed (in minutes) in the 
study population 
 
 
 
76%
24%
Time to dissect GB Bed(in 
mins)
<20 mins
>20 mins
Time to dissect gall bladder bed (in minutes) n % 
< 20 72 75.78% 
> 20 23 24.21% 
TOTAL 95 100% 
Results and Observations 
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Table 6:  Distribution of time to dissect calot's triangle (in minutes) in the 
study population 
 
 
 
 
Figure 17: Distribution of time to dissect calot's triangle (in minutes)in the 
study population 
86%
14%
Time to dissect Calots(in 
mins)
<20 mins
>20 mins
Time to dissect Calot's dissection (in minutes) n % 
< 20 82 86.31% 
> 20 13 13.69% 
TOTAL 95 100% 
Results and Observations 
 
 
63 | P a g e  
 
Table 7: Distribution of simple/difficult extraction of gall bladder in the 
study population 
 
 
Figure 18: Distribution of simple/difficult extraction of gall bladder in the 
study population 
 
 
      
 
84%
16%
Extraction of GB
Simple
Difficult
Extraction of gall bladder N % 
Simple 80 84.21% 
Difficult 15 15.79% 
TOTAL 95 100% 
Results and Observations 
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Table 8: Distribution of patients with/without tear of gall bladder and 
spillage of stones and bile 
 
 
Figure 19: Distribution of patients with or without tear of gall bladder and spillage 
of stones and bile 
 
 
 
11%
89%
Tear of GB and spillage of stones and bile
Yes
No
Tear of gall bladder and spillage of stones and bile n % 
Yes 11 11.22% 
No 87 88.78% 
TOTAL 98 100% 
Results and Observations 
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Table 9: Operative inference (by operating surgeon) in the study 
population 
 
 Figure 20: Operative inference (by operating surgeon) in the study 
population 
 
 
86%
14%
Operative Inference
Easy
Difficult
Operative inference n % 
Easy 84 85.71% 
Difficult 14 14.29% 
TOTAL 98 100% 
Results and Observations 
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Table 10: Distribution of gall bladder wall thickness (in mm) in the 
study population 
       
 
Gall bladder wall thickness (in mm) n % 
1. 5 -2 5 5.10% 
2 - 2.5 20 20.41% 
2.5 – 3 20 20.41% 
3 - 3.5 22 22.45% 
3.5 – 4 9 9.18% 
4 - 4.5 10 10.20% 
4.5 – 5 6 6.12% 
5 - 5.5 3 3.06% 
5.5 – 6 1 1.02% 
6 - 6.5 2 2.04% 
TOTAL 98 100% 
Mean 3.19 
± SD 0.98 
Results and Observations 
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Figure 21: Distribution of gall bladder wall thickness (in mm) in the study 
population 
 
Table 11: Association of intra-operative bleeding with ultrasonographic 
parameters. 
Intra-operative bleeding → 
Mild Moderate 
p-value 
n % n % 
Gall bladder wall 
thickness  (in mm) 
< 4 77 81.91% 1 25.00% 
0.006 
> 4 17 18.09% 3 75.00% 
Pericholecystic.fluid 8 8.51% 1 25.00% 0.263 
Results and Observations 
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Gall bladder 
size 
Normal 85 90.43% 1 25.00% 
< 0.001 Distended 6 6.38% 0 0.00% 
Contracted 3 3.19% 3 75.00% 
Stone size (cm) 
< 1 74 78.72% 3 75.00% 
0.859 
> 1 20 21.28% 1 25.00% 
no. of stone 
Single 12 12.77% 0 0.00% 
1.000 
Multiple 82 87.23% 4 100.00% 
stone impacted at G B neck 8 8.51% 0 0.00% 1.000 
Aberrant Anatomy 2 2.13% 0 0.00% 1.000 
Gas in GB Wall 11 11.70% 0 0.00% 1.000 
Common Bile 
Duct Size(in 
mm) 
< 8 
 
>8 
76 
 
18 
80.85% 
 
19.14% 
2 
 
2 
50.00% 
 
50.00% 0.133 
Liver 
 
Mobility 
+ 
 
- 
71 
 
23 
75.53% 
 
24.47% 
3 
 
1 
75.00% 
 
25.00% 0.98 
Prediction by 
ultrasonography 
Simple 53 56.38% 1 25.00% 
0.323 
Difficult 41 43.62% 3 75.00% 
Results and Observations 
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 Figure 22 (a):  Association of intra-operative bleeding with 
ultrasonographic parameters.  
75% of patients with moderate intra operative bleeding had gall 
bladder wall thickness of >4mm and a contracted gall bladder, according to 
the above figure. This showed that the GB wall thickness was a statistically 
significant factor (p value 0.006 and < 0.001 respectively).  
According to the figure below, it was seen that 100% of patients 
with moderate bleeding had multiple calculi and 25% had stone size 
>1cm. No statistically significant association was found. 
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Figure 22(b): Association of intra-operative bleeding with 
ultrasonographic parameters  
 
Figure 22 (c): Association of intra-operative bleeding with ultrasonographic 
parameters  
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For 75% of patients with moderate bleeding, the ultrasound prediction 
was difficult. Association was insignificant statistically.  
Table12: Association of Duration of surgery with ultrasonographic 
parameters 
Duration of surgery 
(in mins)                     → 
< 120 > 120 
p-value 
n % n % 
Gall bladder wall 
thickness  (in mm) 
< 4 72 92.31% 6 30.00% 
< 0.001 
> 4 6 7.69% 14 70.00% 
Pericholecystic fluid 5 6.41% 4 20.00% 0.081 
Gall bladder 
size 
Normal 69 88.46% 17 85.00% 
0.091 Distended 6 7.69% 0 0.00% 
Contracted 3 3.85% 3 15.00% 
Stone size (cm) 
< 1 62 79.49% 15 75.00% 
0.663 
> 1 16 20.51% 5 25.00% 
no. of stone 
Single 11 14.10% 1 5.00% 
0.267 
Multiple 67 85.90% 19 95.00% 
Stone impacted at gallbladder 
neck 4 5.13% 4 20.00% 0.030 
Aberrant Anatomy 0 0.00% 2 10.00% 0.041 
Results and Observations 
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Gas in GB Wall 10 12.82% 1 5.00% 0.452 
Common Bile 
 Duct Size 
(in mm) 
< 8 
 
>8 
73 
 
5 
93.58% 
 
6.42% 
5 
 
15 
25% 
 
75% 
 
< 0.001 
 
Liver 
 
Mobility 
+ 
 
- 
60 
 
18 
76.92% 
 
23.08% 
14 
 
6 
70.00% 
 
30.00% 
0.520 
 
Prediction by 
ultrasonography 
Simple 50 64.10% 4 20.00% 
0.001 
Difficult 28 35.90% 16 80.00% 
        
Figure 23(a): Association of Duration of surgery with ultrasonographic 
parameters 
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70% of patients with duration of surgery >120 minutes had gall 
bladder wall thickness >4 mm, according to the above figure. Association 
was found to be statistically significant (p value<.001). 
 
Figure 23(b): Association of Duration of surgery with ultrasonographic 
parameters                
A significant association was found between duration of surgery and 
stone impacted at gall bladder neck (p-value 0.030) and also with aberrant 
anatomy (p-value 0.041). 
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Figure 23(c.): Association of Duration of surgery with ultrasonographic 
parameters: 
A significant association was found between duration of surgery and: 
i. CBD size (p-value 0.001) 
ii. Prediction of difficulty by ultrasonography (p-value 0.001) 
Table 13: Association of time to dissect gall bladder bed with  
ultrasonographic parameters: 
Time to dissect gall bladder 
bed → 
< 20 > 20 
p-value 
n % n % 
Gall bladder wall 
thickness  (in mm) 
< 4 66 94.29% 11 44.00% 
< 0.001 
> 4 4 5.71% 14 56.00% 
Pericholecystic fluid 5 7.14% 4 16.00% 0.236 
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Gall bladder 
size 
Normal 63 90.00% 21 84.00% 
0.008 Distended 6 8.57% 0 0.00% 
Contracted 1 1.43% 4 16.00% 
Stone size (cm) 
< 1 55 78.57% 19 76.00% 
0.79 
> 1 15 21.43% 6 24.00% 
no. of stone 
Single 9 12.86% 3 12.00% 
1.000 
Multiple 61 87.14% 22 88.00% 
stone impacted at gallbladder 
neck 3 4.29% 4 16.00% 0.075 
Aberrant Anatomy 0 0.00% 0 0.00% - 
Gas in GB Wall 10 14.29% 0 0.00% 0.046 
Common Bile 
Duct Size 
(in mm) 
< 8 
 
>8 
62 
 
10 
86.11% 
 
13.89% 
16 
 
7 
69.56% 
 
30.34% 0.071 
Liver Mobility 
+ 
 
- 
56 
 
16 
77.77% 
 
22.23% 
16 
 
7 
69.56% 
 
     
30.34% 0.423 
Prediction by 
ultrasonography 
Simple 45 64.29% 9 36.00% 
0.014 
Difficult 25 35.71% 16 64.00% 
Results and Observations 
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Figure 24(a): Association of time to dissect gall bladder bed with 
ultrasonographic parameters:  
It was observed that a significant association was seen between “time to 
dissect gall bladder bed” and 
i Gall bladder wall thickness (p-value 0.001). 
ii. Contracted gall bladder (p-value 0.008). 
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Figure 24(b): Association of time to dissect gall bladder bed with  
ultrasonographic parameters  
No statistical significance was observed 
 
Figure 24(c):  Association of time to dissect gall bladder bed with 
ultrasonographic parameters:  
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A statistically significant association was seen between “time to dissect 
gall bladder bed” and: 
i. Gas in GB Wall (p-value 0.046). 
ii. Prediction by ultrasonography (p-value 0.014). 
 
 
 
 
 
Table 14: Association of time to dissect calot’s triangle with 
ultrasonographic parameters 
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Time to dissect Calot's triangle 
→ 
< 20 > 20 p-value 
n % n % 
Gall bladder wall 
thickness  (in mm) 
< 4 73 90.12% 4 28.57% < 
0.001 > 4 8 9.88% 10 71.43% 
Pericholecystic fluid 5 6.17% 4 28.57% 0.025 
Gall bladder 
size 
Normal 71 87.65% 13 92.86% 0.553 
Distended 6 7.41% 0 0.00% 
Contracted 4 4.94% 1 7.14% 
Stone size (cm) < 1 64 79.01% 10 71.43% 0.503 
> 1 17 20.99% 4 28.57% 
No. of stone Single 12 14.81% 0 0.00% 0.203 
Multiple 69 85.19% 14 100.00% 
Stone impacted at G B neck 5 6.17% 2 14.29% 0.274 
Aberrant Anatomy 0 0.00% 0 0.00% - 
Gas in GB Wall 10 12.35% 0 0.00% 0.349 
Common Bile Duct 
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0.918 
Results and Observations 
 
 
80 | P a g e  
 
 
Figure 25(a): Association of time to dissect calot’s triangle with 
ultrasonographic parameters  
A statistically significant association was observed between time to 
dissect Calot’s triangle and: 
 i  Gall Bladder wall thickness (p-value< 0.001). 
ii. Pericholecystic fluid (p-value 0.025). 
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Figure 25(b): Association of time to dissect calot’s triangle with 
ultrasonographic parameters 
No statistically significant associations were found from above figure. 
 
Figure 25(c):  Association of time to dissect calot’s triangle with 
ultrasonographic parameters  
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A statistically significant association was seen between “Time to dissect 
calot’s triangle” and prediction by ultrasonography (p-value 0.007) and 
CBD size (p-value 0.001) 
Table 15: Association of Extraction of Gall Bladder with 
ultrasonographic parameters 
Extraction of Gall Bladder  
Simple Difficult 
p-value 
n % n % 
Gall bladder wall 
thickness  (in mm) 
< 4 69 87.34% 8 50.00% 
0.001 
> 4 10 12.66% 8 50.00% 
Pericholecystic fluid 6 7.59% 3 18.75% 0.174 
Gall bladder 
size 
Normal 72 91.14% 12 75.00% 
0.176 Distended 4 5.06% 2 12.50% 
Contracted 3 3.80% 2 12.50% 
Stone size (cm) 
< 1 65 82.28% 9 56.25% 
0.022 
> 1 14 17.72% 7 43.75% 
no. of stone 
Single 10 12.66% 2 12.50% 
1.000 
Multiple 69 87.34% 14 87.50% 
stone impacted at G B neck 5 6.33% 2 12.50% 0.335 
Aberrant Anatomy 0 0.00% 0 0.00% - 
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Gas in Gb Wall 8 10.13% 2 12.50% 0.674 
Common Bile 
Duct Size 
(in mm) 
<8 
 
>8 
68 
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85% 
 
15% 
10 
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66.66% 
 
33.34% 0.089 
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- 
60 
 
20 
75% 
 
25% 
12 
 
3 
80% 
 
20% 0.678 
Prediction by 
ultrasonography 
Simple 49 62.03% 5 31.25% 
0.023 
Difficult 30 37.97% 11 68.75% 
 
Figure  26 (a): Association of extraction of gall bladder with 
ultrasonographic parameters.  
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A statistically significant association was observed between “extraction of 
gall bladder” and gall bladder wall thickness  (p-value 0.001). 
 
Figure  26 (b) : Association of extraction of gall bladder with 
ultrasonographic parameters.  
A statistically significant association was observed between “extraction of 
gall bladder” and Size of stone (p-value 0.022). 
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Figure  26 (c): Association of extraction of gall bladder with 
ultrasonographic parameters.  
A statistically significant association was observed between “Extraction 
of gall bladder” and Prediction of difficulty by ultrasonography (p-value 
0.023). 
 
 
 
 
 
0
10
20
30
40
50
60
70
80
90
CBDS <8mm CBDS >8mm LM + LM - Simple Difficult
Simple
Difficult
Results and Observations 
 
 
86 | P a g e  
 
Table 16: Association of “Tear of gall bladder and spillage of stones 
and bile” with ultrasonographic parameters. 
Tear of gall bladder and 
spillage of stones and bile 
→ 
No Yes 
p-value 
n % n % 
Gall bladder wall 
thickness  (in mm) 
< 4 73 83.91% 5 45.45% 
0.003 
> 4 14 16.09% 6 54.55% 
Pericholecystic fluid 9 10.34% 0 0.00% 0.592 
Gall bladder 
size 
Normal 77 88.51% 9 81.82% 
0.153 Distended 6 6.90% 0 0.00% 
Contracted 4 4.60% 2 18.18% 
Stone size (cm) 
< 1 67 77.01% 10 90.91% 
0.448 
> 1 20 22.99% 1 9.09% 
no. of stone 
Single 11 12.64% 1 9.09% 
1.000 
Multiple 76 87.36% 10 90.91% 
Stone impacted at 
gallbladder neck 7 8.05% 1 9.09% 1.000 
Aberrant Anatomy 2 2.30% 0 0.00% 1.000 
Gas in GB Wall 10 11.49% 1 9.09% 1.000 
Common Bile <8 69      8 66.66%  
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Duct Size( in 
mm) 
 
>8 
 
17 
80.23% 
 
     
19.77% 
 
4 
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0.283 
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45.46% 0.086 
Prediction by 
ultrasonography 
Simple 52 59.77% 2 18.18% 
0.011 
Difficult 35 40.23% 9 81.82% 
 
 
Figure 27 (a): Association of “Tear of gall bladder and spillage of stones 
and bile” with ultrasonographic parameters. 
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A statistically significant association was found between “tear of gall 
bladder and bile and stone spillage” with gall bladder wall thickness     
(p-value 0.003). 
 
Figure 27 (b): Association of “Tear of gall bladder and spillage of stones 
and bile” with ultrasonographic parameters. 
No statistically significant associations were found from the above figure. 
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Figure 27 (c): Association of “Tear of gall bladder and spillage of stones 
and bile” with ultrasonographic parameters. 
A statistically significant association was found between “tear of gall 
bladder and spillage of bile and stones” and prediction by 
ultrasonography (p-value 0.011)
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Table 17: Association of operative Inference with ultrasonographic 
parameters 
Operative Inference → Easy Difficult  
n % n % P value 
Gall bladder wall 
thickness  (in mm) 
< 4 72 85.71% 6 42.86%  
0.001 > 4 12 14.29% 8 57.14% 
Pericholecystic fluid 6 7.14% 3 21.43% 0.116 
Gall bladder size Normal 74 88.10% 12 85.71%  
Distende
d 
6 7.14% 0 0.00% 0.248 
Contract
ed 
4 4.76% 2 14.29%  
Stone size (cm) < 1 66 78.57% 11 78.57% 1 
> 1 18 21.43% 3 21.43%  
no. of stone Single 11 13.10% 1 7.14% 1.000 
Multiple 73 86.90% 13 92.86%  
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stone impacted at gallbladder 
neck 
5 5.95% 3 21.43% 0.043  
Aberrant Anatomy 0 0.00% 2 14.29% 0.020  
Gas in GB Wall 10 11.90% 1 7.14% 1.000  
Common Bile 
Duct Size( in 
mm) 
<8 
>8 
70 
14 
83.33% 
16.67% 
8 
6 
57.14% 
42.86% 
 
  0.024 
 
Liver  Mobility + 
- 
68 
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85% 
15% 
10 
8 
55.55% 
44.45% 
 
0.005 
 
Prediction by 
ultrasonography 
Simple 51 60.71% 3 21.43% 0.008 
Difficult 33 39.29% 11 78.57%  
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Figure 28(a): Association of operative Inference with ultrasonographic 
parameters. 
A statistically significant association was found between “operative 
inference by surgeon” and gall bladder wall thickness (p-value 0.001). 
Figure 28(b): Association of operative Inference with ultrasonographic 
parameters. 
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A statistically significant association was found between “operative 
inference by surgeon” and stone impacted at gall bladder neck (p-value 
0.043) and aberrant anatomy ( p-value 0.020) 
Figure 28(c): Association of operative Inference with ultrasonographic 
parameters. 
A statistically significant association was found between “operative 
inference by surgeon” and: 
i. CBD size (p-value 0.024). 
ii. Liver mobility (p-value 0.005)  
iii. Prediction by ultrasonography (p-value 0.008)
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                                             DISCUSSION 
Prior approval was taken from Ethical Committee of Govt. Kilpauk 
Medical College before the study was initiated. Written informed consent 
was also taken from the patient for both Laparoscopic and Open 
Cholecystectomy prior to conducting the surgery. 
The aim of this study was to utilise various parameters in pre 
operative ultrasonography and correlate this with intra operative findings 
in order to assess the possible difficulty of the surgery and to predict the 
necessity of Open Cholecystectomy prior to performing the surgery. 
Total number of cases in our study was 98. Maximum patients in 
our study were found to be in the age group of 50-59 yrs (24.49%).The 
mean age was 49.09 yrs and the vast majority of patients were females 
(81.63%).  
In this study, various parameters in pre operative ultrasonography 
were considered and correlated with intra operative findings and 
operative inference. 
Out of 98 patients, a total of 94 patients(95.92%) had mild intra 
operative bleeding and 4(4.08%) had moderate intra operative bleeding. 
Severe bleeding was not seen intra operatively in any of our subjects. On 
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the basis of our study, it was seen that intra operative bleeding had a 
statistically significant association with gall bladder wall with thickness   
( p-value 0.006) and size of the gall bladder( p value< 0.001). Based on 
the findings by Nachnani et al
37
 in his study, it was found that bleeding 
occurred more often in patients with gall bladder wall thickness 
exceeding 3 mm.  
Out of a total of 98 patients, up to 80% had a duration of surgery less than 
120 mins. A statistically significant association was seen between 
duration of surgery and increase in gall bladder thickness ( p value 
<0.001), with impaction of stone at the neck of the gall bladder ( p value 
0.030), with the presence of aberrant anatomy,  Phyrgian cap ( p value 
0.041), CBD size ( p value <0.001) and with prediction by 
ultrasonography ( p value 0.001). In our study, different gall bladder 
morphology (i.e. phrygean cap) was seen in two patients and both were 
difficult during surgery. Around 4% of the population exhibit Phrygian 
cap, or pseudo-duplication of the gall bladder. According to the study of 
VR Anilkumar et al,
77
 it was reported that phrygean cap may be 
associated with anomalies of biliary tree, which may lead to a difficult 
surgery. 
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Thick walled gall bladder and distended gall bladder were 
significant factors which were seen to increase the operating time 
according to Sahu et al,
78
. According to the findings of European 
surgeons, thickened gall bladder was associated with prolonged operative 
duration.
30
 
In our study, dissection of the gall bladder bed took <20 mins in 76% of 
our subjects. A statistically significant association was seen between time 
taken to dissect the gall bladder bed and thickness of the wall of the gall 
bladder ( p value<0.001), with gall bladder size( p value 0.008), with gas 
in the gall bladder wall ( p value 0.046) and with prediction by 
ultrasonography( p value 0.014). Increased time was taken to dissect the 
gall bladder bed with increase in thickness of the gall bladder wall, with 
contraction in size of the gall bladder, with the presence of empyema or 
mucocoele. According to the study of Nachnani et al,
37
 it was found that 
dissection of gall bladder bed was more often difficult  in patients with 
gall bladder wall thickness exceeding 3 mm (p<0.05). Similar results 
were seen by O.Kaya et al 
45
 (p<0.05). 
Time taken to dissect Calot’s triangle was under 20 mins in 86% 
our subjects. A statistically significant association was observed between 
time taken to dissect Calots and gall bladder wall thickness( p value 
Discussion 
 
 
97 | P a g e  
 
<0.001), with presence of pericholecystic fluid( p value 0.025), with CBD 
size ( p value 0.001), and with prediction by ultrasonography( p value 
0.007). A significant co relation was found between ultrasound prediction 
and difficulty during dissection of calot’s triangle by Santambrogio et al30  
 In our study, extraction of the gall bladder was seen to be difficulty 
in 16% of the subjects. Difficulty in extraction refers to the necessity for 
extension of the port site, or for decompression of the gall bladder in 
order to remove the specimen. A statistically significant association was 
observed between time taken to extract the gall bladder and gall bladder 
wall thickness( p value 0.001), with size of the stones( p value 0.022) and 
with prediction by ultrasonography( p value 0.023). Difficulty in 
extraction of the gall bladder specimen was seen in patients with a 
calculus size greater than 1 cm by Sharma S K et al 
38
, Sahu et al
46 
Nachnani et al
37
 . Extraction of gall bladder from abdomen was found to 
be more difficult with a thickened gall bladder wall according to Kyung 
Soo Cho
76
 
 In our study, tear of the gall bladder and spillage of bile and stones 
was seen in 11% of our subjects. A statistically significant association 
was observed between occurrence of tear in the gall bladder and spillage 
of bile and stones and gall bladder wall thickness( p value 0.003), and 
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with prediction by ultrasonography( p value 0.011). In our study spillage 
of stone and bile was managed laparoscopically. Frazee R.C. et al 
78
 
observed that spillage of stones was a cause for conversion. 
 As per our study, operative inference as simple or difficult had a 
statistically significant association with gall bladder wall thickness ( p 
value 0.001), with impaction of stone at neck of the gall bladder ( p value 
0.043), with aberrant anatomy ( p value 0.020), with CBD size ( p value 
0.024), with liver mobility ( P value 0.005) and with prediction by 
ultrasonography ( p value 0.008). Impaction of stone at the neck of the 
gall bladder makes operating tough because it becomes tough to hold the 
gall bladder. Same reason is present for increasing difficulty with 
increasing gall bladder thickness as well. A statistical significance was 
found between the size of stones and conversion by Kama et al,
35
 and Liu 
et al,
4
.
 
Jansen et al,
24
 inferrred that stone size > 20 mm was associated 
with increased risk of conversion. A statistically significant association 
was found between gall bladder wall thickness and  operative difficulty 
by Corr et al,
79
. Similiar results were found in our study.  
According to our study, one of the most important factors in a 
difficult laparoscopic cholecystectomy or the necessity to convert to open 
cholecystectomy was the presence of adhesions in the Calots triangle. 
Discussion 
 
 
99 | P a g e  
 
Presence of adhesions could lead to tear of the cystic artery, tear of the 
CBD or cause a tear in the gall bladder causing leakage of bile and 
stones.. In our study, tear in the CBD never occurred. And, bleeding was 
never a reason for conversion.  
Cushieri et al 
2 
reported on bleeding intraoperatively being a cause for 
conversion. 
In our study, 3 patients were converted to open cholecystectomy. 
No statistically significance was found for this. Conversion to OC in our 
study was 3.06% which turned out to be similar to the rates in other 
international studies. The conversion rate according to various studies in 
different parts of the world were Waseem et al.
84
(4%), Kuldip et al
80 
(1.66%), Rosita et al.
85
(9%), Ishizaki et al
82
(10.6%), U Jethwani et 
al.(5%)
43
, Bakos et al.
83
 (5.7%), Lim et al
81
,(11.5%). 
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                                                   SUMMARY 
 
This study was carried out in the Department of General Surgery, 
Govt. Royapettah Hospital, attached to Govt. Kilpauk Medical College, 
Chennai for a period of duration of 7 months from February 2018 to 
August 2018. 
Rationale behind this study was to correlate the degree with which 
pre operative ultrasonography can be used to predict intra operative 
difficulties during Laparoscopic Cholecystectomy.  
OBJECTIVE OF THE STUDY 
1. To optimise the duration of surgery and provide better patient 
counseling on the basis of prior ultrasound findings.  
2. To predict intra-operative difficulties during laparoscopic 
cholecystectomy.  
3. To correlate pre operative ultrasound evaluation of the gall bladder 
with intra operative complications . 
Data Analysis Techniques 
1.  Chi-square/ fishers exact test was use for the statistical correlation of 
each pre operative ultrasound finding with intra operative findings. 
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2.  A p-value< 0.05 was considered statistically significant. 
Data Collection Technique and Tools 
After the study was explained to the patient, a written informed consent 
was obtained from them prior to enrolment in the study.  
SALIENT FINDINGS 
1.  Total number of cases in our study was 98. 
2.  The maximum number of patients in our study were in the age group 
of 50-59 yrs (24.49%).The mean age of patients was 49.08 yrs and 
the majority of patients were females (81.63%).  
3.  The mean gall bladder wall thickness in our study was found to be 
3.19 mm. The maximum gall bladder wall thickness was 6 mm, 
whereas the minimum was found to be 1.8 mm. 20 patients had a gall 
bladder wall thickness of >4 mm.  
4.  Moderate intra operative bleeding was seen in 4 patients. The 
remaining 94 patients only had mild bleeding. None of our study 
subjects had severe bleeding. 
5.  There were 20 (20.41%) patients with a duration of surgery >120 
minutes. 
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6.  There were 23 (24.21%) patients with time to dissect gall bladder 
bed >20 minutes and 13(13.68%) patients for whom it took >20 
minutes to dissect Calots triangle in our study. 
7.  Extraction of gall bladder was difficult in 15 (15.78%) cases. 
8.  The total number of cases predicted to be difficult by 
ultrasonography was 44. 
9.     LC was attempted on 98 patients out of which 14 were found to be 
difficult on surgery. 
10.  Out of a total of 98 cases, 3(3.06%) cases were converted to OC. 
11.  The only major intra-operative complications that occurred in our 
study were tear of cystic artery, avulsion of cystic duct and tear of 
gall bladder leading to spillage of bile and stones. 
12.  In our study, other than the above mentioned complications, no other 
complications such as tear of the CBD or injury to adjacent viscera 
or vessels was seen. 
13. In our study, a statistically significant correlation was found between 
parameters such as increased gall bladder wall thickness, stone 
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impaction at the neck of the gall bladder and aberrant anatomy with a 
difficult LC. 
14.  In our study gall bladder wall thickness was significantly associated 
with duration of surgery > 120 mins, with increased intra operative 
bleeding, with increased time taken to dissect the Calots triangle, 
with increased duration to dissect the gall bladder bed, with difficulty 
in extraction of the gall bladder, with tear of gall bladder and spillage 
of bile and stones, and with an overall increased perception of 
difficulty intra operatively.  
15.  In our study, contracted gall bladder showed a significant association 
with increased intra- operative bleeding and time taken to dissect gall 
bladder bed. 
16.  In our study, stone impacted at neck of gall bladder was significantly 
associated with increased duration of surgery and increased 
perception of difficulty by operating surgeon. 
17.  Stone size (>1cm) was significantly associated with difficulty in 
extraction of gall bladder only. 
18.  In our study, pericholecystic fluid was significantly associated with 
increased time taken to dissect Calots triangle. 
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19.  Ultrasonographic prediction of difficult/simple surgery was 
significantly associated with time taken to dissect gall bladder bed , 
time taken to dissect calot’s triangle , with increased difficulty in 
extraction of gall bladder, with increased duration of surgery, with 
tear of gall bladder and spillage of stones and bile and  increased 
perception of difficulty by the operating surgeon. 
 20.  Most common reason for the difficult LC and conversion to open 
procedure were adhesions in the Calot’s triangle and adhesions of the 
gall bladder with the surrounding structures. 
 21. No statistical significance was seen between number of stones and 
any of the parameters intra operatively. 
 22. Aberrant anatomy was associated with increased duration of surgery 
and increased perception of difficulty by the operating surgeon. 
 23. Gas in Gall bladder wall showed a significant association with 
increased time taken to dissect the gall bladder bed. 
 24.  Increased CBD size showed an association with increased duration 
of surgery, increase in time taken dissect the Calots triangle and 
increased perception of difficulty by the surgeon. 
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                      CONCLUSION & RECOMMENDATION 
 
CONCLUSION  
At the conclusion of this study, it can be stated with confidence that pre 
operative ultrasonography is a good indicator of difficulties which may be 
faced intra operatively by the surgeon. Increase in gall bladder wall 
thickness, presence of impaction of stone at the neck of the gall bladder 
and aberrant morphology of the gall bladder and of the Calots triangle. It 
also helps us to plan out the surgery in advance and take consent and 
appraise the patient of the possible necessity for open cholecystectomy. 
 The possible limitation of our study is due to the fact that, even though a 
sample size of 98 is considered substantial from a statistical point of 
view, the number of difficult surgical cases was only 14, which is 
obviously small in comparison. A larger sample size could have given us 
a better indicator of PPV probably. 
RECOMMENDATIONS 
 Any patient undergoing ultrasonography for biliary colic should be 
evaluated for gall bladder wall thickness, pericholecystic fluid, 
stone size, position and mobility. 
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 Clinical parameters like age, sex, history of previous surgeries, 
history of repeated attacks of biliary colic and having long duration 
of symptoms should also be evaluated with ultrasonography prior 
to surgery. 
 Every patient should be counseled upon the possibility of OC. 
 Pre operative ultrasonography should be done in every patient to 
figure out the latest changes. 
 Conversion to open surgery should not be taken as a defeat. 
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                                                                USG Parameters                                          Intra Op Findings 
Sl. 
No 
Pt.                Age/ 
Name           Sex 
GB 
Size 
No. Of 
stones 
Size 
>1cm 
PCF AA G in 
GBW 
LM CBDS 
>8mm 
GBWT 
>4mm 
ISNG
B 
Sx Duration 
>120m 
Calots      
>20m 
GB Bed      
>20m 
B/S              
Spill 
Bleeding GBE COC 
N D C S M + - + - + - + - + - + - + -  + - + - + - + - + +
+ 
++
+ 
E D  
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
Krutika       45/F 
Niriksha     64/F 
Vishal         74/M 
Namita       35/F 
Areen         49/F 
Shubangi   21/F 
Saami         62/M 
Rivka          55/F 
Sumathi     47/F 
Fatima        65/F 
Salim          59/M 
Fareeda      31/F 
Janani         28/F 
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                                                                  USG Parameters                                          Intra Op Findings 
Sl. 
No 
Pt.                Age/ 
Name         Sex 
GB 
Size 
No. Of 
stones 
Size 
>1cm 
PCF AA G in 
GBW 
LM CBDS 
>8mm 
GBWT 
>4mm 
ISNG
B 
Sx Duration 
>120m 
Calots      
>20m 
GB Bed      
>20m 
B/S              
Spill 
Bleeding GBE COC 
N D C S M + - + - + - + - + - + - + -  + - + - + - + - + +
+ 
++
+ 
E D  
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
Surabi       46/F 
Babu          37/M 
Baby          61/F 
Ponnu       22/F 
Valar         42/F 
Dayalan    72/M 
Sujita         62/F 
Balika        44/F 
Niveta       23/F 
Ponmudi   38/F 
Delphine   56/F 
Padma       54/F 
Shanti        34/F 
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+ 
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                                                                         USG Parameters                                       Intra Op Findings 
Sl. 
No 
Pt.             Age/ 
Name       Sex 
GB Size No. Of 
stones 
Size 
>1cm 
PCF AA G in 
GBW 
LM CBDS 
>8mm 
GBWT 
>4mm 
ISNG
B 
Sx Duration 
>120m 
Calots      
>20m 
GB Bed      
>20m 
B/S              
Spill 
Bleeding GBE COC 
N D C S M + - + - + - + - + - + - + -  + - + - + - + - + +
+ 
++
+ 
E D  
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
Parvez     41/F 
Madhu    36/F 
Shanta     29/F 
Vasanti    49/F 
Asma       64/F 
Kalyani    32/F 
Vijay        74/M 
Banu        65/F 
Fareeda  48/F 
Pooja       64/F 
Chaitra    39/F 
Rupa        55/F 
Sujatha   58/F 
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                                                                    USG Parameters                                             Intra Op Findings 
Sl. 
No 
Pt.             Age/ 
Name       Sex 
GB Size No. Of 
stones 
Size 
>1cm 
PCF AA G in 
GBW 
LM CBDS 
>8mm 
GBWT 
>4mm 
ISNG
B 
Sx Duration 
>120m 
Calots      
>20m 
GB Bed      
>20m 
B/S              
Spill 
Bleeding GBE COC 
N D C S M + - + - + - + - + - + - + -  + - + - + - + - + +
+ 
++
+ 
E D  
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
Jennifer  47/F 
Surya      69/M 
Jeeva       59/F 
Rekha     31/F 
Monika   68/F 
Bensi       48/F 
Krish        53/M 
Chandini 52/F 
Roshini    65/F 
Rathi       44/F 
Hari         32/M 
Kala          53/F 
Ramya     55/F 
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                                                                     USG Parameters                                              Intra Op Findings 
Sl. 
No 
Pt.             Age/ 
Name       Sex 
GB Size No. Of 
stones 
Size 
>1cm 
PCF AA G in 
GBW 
LM CBDS 
>8mm 
GBWT 
>4mm 
ISNG
B 
Sx Duration 
>120m 
Calots      
>20m 
GB Bed      
>20m 
B/S              
Spill 
Bleeding GBE COC 
N D C S M + - + - + - + - + - + - + -  + - + - + - + - + +
+ 
++
+ 
E D  
92 
93 
94 
95 
96 
97 
98 
 
 
 
 
 
 
Aaliya       48/F 
Arthika    62/F 
Praveena 42/F 
Shuba      57/F 
Sindu       61/F 
Aarthi      59/F 
Dinesh    40/M 
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KEY 
GB- Gall Bladder         N- Normal       
PCF- Pericholecystic Fluid        D- Distended 
AA- Aberrant Anatomy         C- Contracted 
G in GBW- Gas in Gallbladder wall       S- Single 
LM- Liver Mobility         M- Multiple  
CBDS- Common Bile Duct Size        E- Easy 
GBWT- Gall bladder Wall Thickness       D- Difficult 
ISNGB- Impacted Stone at neck of gall bladder 
Sx- Surgery 
B/S- Bile or stones 
GBE- Gall bladder extraction 
COC- Conversion to Open Cholecystectomy 
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STUDY PERFORMA 
 
 
Name of patient:   IP no. 
Age: 
Sex: 
Weight: 
Occupation: 
Address: 
Registration no: 
D.O.A:         D.O.D: 
Chief complaint: Pain in right upper quadrant 
Fever 
Vomiting 
Dyspepsia 
History of present illness: Pain-Duration, nature, radiation, associated features 
Vomiting-Character, bile stained, foul smell 
History of past illness: 
History of previous abdominal surgery, history of jaundice 
Personal history: Diet, sleep, appetite, bowel and bladder habits 
Physical findings: Pallor, Icterus, clubbing, cyanosis, lymphadenopathy, edema 
Vitals: Temperature, respiratory rate, pulse, BP 
Per abdominal examination: 
 Inspection 
Palpation 
Percussion 
Auscultation 
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Other Relevant Findings: 
Provisional Diagnosis: 
 
ULTRASONOGRAPHY findings: 
1. Gall bladder: normal/ distended/contracted. 
2. Gall bladder wall thickness: <4 mm / >4mm. 
3. Number of stone: single/ multiple. 
4. Pericholecystic fluid (+nt/-nt). 
5. Stone impacted at the neck of gall bladder. 
6. Presence/ absence of aberrant anatomy(double gall bladder, Intrahepatic gall  
bladder)                                                                                                                               
7. Gas in gall bladder wall 
 8. Mobility of liver 
 9. Abdominal wall thickness 
10. CBD size 
11. Size of stone: >1cm/ <1cm  
Other Specific Investigations: Chest X-Ray, ECG, HIV, HbsAg,HCB, CBC, 
LFT, KFT, Urine Routine, Blood Sugar 
Final Diagnosis: 
Surgical procedure: Laparoscopic/open Cholecystectomy 
 
Pre-Operative Preparations: NPO for 8 hours, Consent, Part Preparation, IV 
antibiotics 
 
Intra operative finding: 
1. Duration 
2. If gall bladder retrieved intact or not 
3. Bleeding. 
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4. Calot’s triangle dissection 
5. Gall bladder bed dissection. 
6. Extraction of gall bladder                  
7. Conversion to open cholecystectomy 
POST OPERATIVE OUTCOME: 
Time of return of bowel sound: 
 Duration of pain: 
 
POST OP COMPLICATION: 
Immediate: Retention of urine, Vomiting, Abdominal distension, Bleeding, 
Jaundice 
 
Discharge with follow-up advice. 
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INFORMED CONSENT FORM FOR LAP/ OPEN 
CHOLECYSTECTOMY 
Subject identification number for this trial
 _____________________________ 
Title of the Project: _____________________________ 
 _____________________________ 
Name of the Principal Investigator ____________________   
Telephone No._______ 
I hereby understand that I am suffering from a condition known as 
Cholelithiasis (presence of stones in the gall bladder) for which I have been 
informed about the necessity for surgery by the treating doctor. The surgery 
which shall be performed is Laparoscopic Cholecystectomy. In case the surgery 
cannot be perfomed laparoscopically, I provide consent for the surgery to be 
performed by open technique(Open Cholecystectomy).  I also understand that 
certain complications such as bleeding, reactions related to anaesthesia, wound 
infection, bile leak, lengthy recuperation period etc may occur. Having 
understood all the above mentioned conditions, I provide consent for the 
surgery 
_________________________________                                
____________________ 
Signature / Thumb impression of subject                               
 Date of signature____________ 
_________________________________ 
Printed name of subject in capitals 
 
Conclusion & Recommendations 
 
 
133 | P a g e  
 
INFORMED CONSENT FORM 
 
Subject identification number for this trial
 _____________________________ 
Title of the Project: _____________________________ 
 _____________________________ 
Name of the Principal Investigator ____________________   
Telephone No._______ 
I have received the information sheet on the above study and have read and / or 
understood the written information. 
I have been given the chance to discuss the study and ask questions.                     
I consent to 
take part in the study and I am aware that my participation is voluntary. 
I understand that I may withdraw at any time without this affecting my future  
care.  
I understand that the information collected about me from my participation in  
this research and sections of any of my medical notes may be looked at by  
responsible 
persons (ethical committee members / regulatory authorities). I give access to  
these individuals to have access to my records. I understand that 
I will receive a copy of the patient information sheet and the informed 
consent form. 
_________________________________                            
____________________ 
Signature / Thumb impression of subject                                
Date of signature________________ 
_________________________________ 
Printed name of subject in capitals 
_________________________________                                
____________________ 
Signature / Thumb impression of legally                               
accepted guardian (in case of minor subject) 
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( A legally acceptable guardian’s signature should be added if the subject is a 
minor or is unable to sign for himself/herself. The relationship between the 
subject and the legally acceptable guardian should be stated. The impartial 
witness signature should be added if the subject / legally acceptable guardian is 
unable to read or write and consent should be obtained in his presence.) 
  
_________________________________ 
Printed name of legally acceptable guardian in capitals 
_________________________________ 
Relationship of legally acceptable guardian to subject in capitals 
_________________________________                           
_____________________ 
Signature of the person conducting the                              
Date of Signature___________ 
Informed consent discussion  
_________________________________ 
Printed name of the person conducting the  
Informed consent discussion in capitals 
_________________________________                          
_____________________ 
Signature of impartial witness                            
Date of signature_______________ 
_________________________________ 
Printed name of the impartial witness in capitals 
 
 
 
 
